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(54) DISTANCE MEASURING INSTRUMENT 

(57)Abstract: 

PURPOSE: To easily adjust the optical axis of a distance measuring 
instrument which finds the distance to an object from the time 
difference between the transmitting time of light towards the object and 
receiving time of reflected light form the object by transmitting the light 
and receiving the reflected light so that the light transmitting direction of 
the instrument can be accurately aimed at the object and, at the same 
time, to detect the contamination of a front cover through which the 
light is transmitted. 

CONSTITUTION: The instrument is provided with light emitting means 1, 
2, and 5 which emit a light beam for measuring distance towards an 
Dbject light receiving means 3, 4, and 6 which receive reflected light 
"ays from the object and visible light sending means 8 and 20 which are 
arranged near the means 1, 2, and 5. In addition, light receiving means 10 
3nd 13 for detecting contamination which receive scattered light from a 
Front cover 1 1 are arranged near the means 8 and 20. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
Jamages caused by the use of this translation. 

I. This document has been translated by computer. So the translation may not reflect the original precisely. 
?.**** shows the word which can not be translated. 
3.tn the drawings, any words are not translated. 



3LAIMS 



;Claim(s)] 

,Claim 1] It has the light transmission means for ranging which emits the light for ranging towards a ranging 
object and a light-receiving means to receive the reflected light from said ranging object of the light from this 
ight transmission means for ranging. In the distance measuring equipment which the front cover which has the 
)art which lets light pass ahead of said light transmission means for ranging is allotted, and measures the 
distance to a ranging object by the light transmission time of day from said light transmission means for ranging, 
md the light-receiving time of day in said light-receiving means Distance measuring equipment with which it 
;omes to allot a light sending-out means to send out the light to the front near said light transmission means for 
anging. 

Claim 2] Distance measuring equipment with which a light-receiving means for dirt detection to detect the dirt 
Jegree of a front cover in response to the scattered light produced in distance measuring equipment according 
:o claim 1 in case the light of a light sending-out means passes a front cover is established. 

Claim 3] It is the distance measuring equipment which it comes to prepare in the location where the optical axis 
)ecomes parallel [ a light sending-out means ] to the optical axis of light transmission **** for ranging in 
Jistance measuring equipment according to claim 1. 

Claim 4] The field along which the field along which the light from the light transmission means for ranging 
>asses, the field along which the light from a light sending-out means passes, and the field along which the 
eflected light which a light-receiving means receives passes are established in a front cover in distance 
neasuring equipment according to claim 1, and the light from said light sending-out means passes is distance 
neasuring equipment made smaller than the field along which the light from said light transmission means for 
anging passes. 

Claim 5] Distance measuring equipment which distance measuring equipment according to claim 1 is attached in 
he supporter material prepared in the supporter material and longitudinal direction which were established in the 
engthwise direction, and it comes to make movable at the vertical direction and a longitudinal direction in said 
supporter material. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



.Detailed Description of the Invention] 

;oooi] 

.Industrial Application] Especially this invention relates to amelioration of a means to detect the dirt of the front 
:over in the equipment which measures distance by time amount after sending out light from a light transmission 
neans to an object until a light-receiving means receives the reflected light from an object about distance 
neasuring equipment. 
;0002] 

Description of the Prior Art] There are some which were indicated by the former, for example, JP,3-301 16,B, as 
Jistance measuring equipment. The distance measuring equipment indicated by this official report is shown in 
Jrawing 3 . Each component etc. is contained by Frame A and distance measuring equipment is covered by the 
ront cover 11 with a transparent front face. The inside of Frame A is divided into every [ the half-section ], a 
ight transmission-related means is stored in one hal^section, and the light-receiving-related means is stored in 
he half-section of another side. 1 is a light transmission component and light transmission is controlled by the 
ight transmission component drive circuit 5. 2 is a light transmission lens. 

.0003] 3 is a photo detector and the light received with the light-receiving magnification means 6 is amplified. 4 
s a light-receiving lens. The side in which the means related to light transmission is stored is equipped with the 
ievice which detects the dirt of a front cover 11. This device consists of the photo detector 10 for dirt 
ietection, a dirt signal magnification means 13 to amplify the signal of the dirt detected with this component 10, 
ind a display means 21 to display that if the level of dirt reaches a predetermined value. 

0004] Next, the busy condition of this distance measuring equipment is explained. When measuring the distance 
o an object first, the light transmission component 1 is controlled by the light transmission component driving 
neans 5, and light (in many cases, it is near-infrared light) is sent out. Ready light of this light is carried out with 
he light transmission lens 2, and it shines upon an object (not shown) through a front windshield 1 1. It reflects in 
Jistance measuring equipment, and this reflected light carries out incidence to the light-receiving lens 4 through 
said front windshield 11, and ready light is carried out with this light-receiving lens 4, and it can receive the light 
vhich shone upon the object by the photo detector 3. The light which was able to be received by the photo 
ietector 3 is amplified with the light-receiving magnification means 6, and range measurement is presented with 
L 

0005] Distance R is found by the degree type (1), when light transmission time of day is set to t1 and it sets 
ight-receiving time of day to t2. 
*=C/2 (T2-T1) — (1) 

iy this formula, C is the velocity of light and is 3x108 m/s. In spite of being dirty, when it is possible that a front 
;over 11 becomes dirty with rain, mud, etc. depending on the operating environment condition of this distance 
neasuring equipment on the other hand, and it is used, range measurement capacity may decline or a 
neasurement error may increase. Said photo detector 10 for dirt detection is used as a means to detect the 
legree of this dirt. This component 10 receives the scattered light 12 at the time of the light from said light 
ransmission component 1 passing a front windshield 11. This scattered light 12 increases in proportion to the 
legree of the dirt of a front windshield 1 1. The scattered light 12 received by the photo detector 10 for dirt 
Ietection is amplified with the magnification means 13 for dirt detection, and if the. level of the scattered light 12 
eaches the predetermined level set up beforehand, it will be warned of it to a user with the display means 21 
0006] 

Problem(s) to be Solved by the Invention] There was a problem described below in the conventional distance 
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measuring equipment. That is, this kind of distance measuring equipment has directivity in the beam of light, and 
a device-under-test object does not exist in beam divergence, measurement of it has become impossible. 
Jthough measuring range will spread if beam divergence is enlarged, there is un-arranging [ of measurable 
istance becoming short or detecting the distance to an unnecessary body ]. The measurable range becomes 
arrow, although the maximum detection distance will become long on the other hand if beam divergence is 
onversely made small. 

3007] If it is going to carry out ranging with which practical use can be presented, although a light beam with a 
>ng distance which can be ranged, i.e., a comparatively narrow light beam, should be adopted, if it does so, in 
rder to catch an object certainly, it needs to adjust the optical axis of a light transmission means beforehand, in 
ase a certain extent installs distance measuring equipment. However, since the wavelength of the light from the 
ght transmission component 1 was near-infrared light, with the naked eye, it was not visible, therefore had to 
erform optical-axis accommodation using a special screen and a special special camera, and usually had the 
roblem that optical-axis accommodation could not be performed simply, this invention — the above — make 
ptical-axis accommodation easy that a problem should be solved, and let it be a technical problem to be able to 
e made to perform dirt detection of a front cover with the means moreover used for optical-axis 
ccommodation. 
D008] 

\/leans for Solving the Problem] The light transmission means for ranging which emits the light for ranging 
awards a ranging object fundamentally in this invention, It has a light-receiving means to receive the reflected 
^ht from said ranging object of the light from this light transmission means for ranging. In the distance 
leasuring equipment which measures the distance to a ranging object by the time of day which the front cover 
r hich lets light pass ahead of said light transmission means for ranging was allotted, and carried out light 
ansmission from said light transmission means for ranging, and the light-receiving time of day in said light- 
sceiving means The above-mentioned technical problem is solved with the distance measuring equipment by 
'hich it comes to allot a light sending-out means to send out the light to the front near said light transmission 
leans for ranging. 
)009] 

r unction] In this invention, the light sending-out means is allotted near the light transmission means for ranging, 
nd accommodation of the direction of the light beam of the light transmission means for ranging of distance 
leasuring equipment is only made to a wall etc. by applying the light, without adding a special means from the 
bility of the light being emitted to the front with this light sending-out means. The field along which the light for 
anging passes, and the field along which the light passes are established in a front cover, if it is made smaller 
nan the field where the light for ranging passes along the field along which the light passes, the light beam of the 
^ht used in the case of optical-axis accommodation can be extracted, and optical-axis accommodation can be 
erformed correctly. 

3010] The optical axis of the light and the optical axis of the light for ranging are made more as for parallel, then 
irection accommodation of the above-mentioned light beam to accuracy. Furthermore, optical— axis 
ccommodation can perform distance measuring equipment to supporter material movable to the upper and 
■wer sides or a longitudinal direction, then by moving this light transmission means to the upper and lower sides 
r right and left at supporter material in the case of optical-axis accommodation of the light transmission means 
)r ranging. If a light-receiving means for dirt detection to, receive the scattered light from the front cover 
roduced by the light of a light sending-out means in distance measuring equipment on the other hand is 
stablished, with this means, a dirt degree can be detected and a dirt detection means and an optical-axis 
ccommodation means can be used together. 
)011] 

Example] One example of this invention is explained about drawing below. The block diagram in which the 
istance measuring equipment applied to this invention at drawing 1 and drawing 2 was shown, and drawing 1 
howed the configuration of distance measuring equipment in longitudinal section from the side, and drawing 2 
re the front views of distance measuring equipment. In drawing 1 , a front cover 1 1 is attached in the front face 
f the frame A box-like in distance measuring equipment 19, and a means by which a means to send out the light 
jr ranging to the Johan section of drawing in this frame A is arranged, and reflects the light for said ranging in 
ne bottom half section is arranged. That is, the light transmission lens 2 which carries out ready light of the light 
om the light transmission component 1 for ranging which emits near-infrared light, and this component 1 to the 
ohan section of Frame A, and the light transmission component drive circuit 5 which drives said light 
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xansmission component 1 are arranged, and these constitute the light transmission means for ranging. 7 is a 
distance arithmetic circuit and sends the signal of light transmission initiation to said drive circuit 5. 
.0012] The light sending-out means is established near said light transmission means for ranging. This light 
sending-out means consists of a drive circuit 20 which drives the light sending-out component 8 and this 
component 8. Said light sending-out component 8 and said light transmission component 1 for ranging are 
ocated on the abbreviation same flat surface by one supporter material 9. Moreover, the optical axis of the light 
sending-out component 8 and the optical axis of said light transmission component 1 for ranging are considered 
as abbreviation parallel. As for the light sending-out component 8, the horizontal center line is located on the 
same line as the horizontal center line of the sending-out component 1 for ranging. A dirt detection light- 
eceiving means to receive the scattered light from the front cover of the light near the light sending-out means, 
and to detect dirt is established. This light-receiving means for dirt detection will consist of an alarm means 14 
:o generate an alarm tone or a display, if the degree of the amplifying circuit 13 which amplifies the reflected 
ight received with the photo detector 10 for dirt detection in the location which can receive said reflected light, 
and this component 10, and the scattered light exceeds predetermined level. 

.0013] The light-receiving means is allotted to the bottom half section of Frame A. A light-receiving means 
consists of the condenser lens 4 with which the light from said light transmission component 1 for ranging 
condenses and carries out ready light of the reflected light reflected in the ranging object 17, a photo detector 3 
vhich receives this condensed light and an amplifying circuit 6 which amplifies the light received with this 
component 3. After a light-receiving signal is amplified in this amplifying circuit 6, it is sent to said distance 
neasuring circuit 7. 

.0014] First window part 11a which said front cover 11 is glass and is the field through which the light for said 
anging passes, Second window part 11b which is the field through which said light for optical-axis 
accommodation passes, It has 3rd window part 11c which is the field through which the reflected light to said 
ight-receiving means passes, and as shown in drawing 2 , the black coating with which these window parts 11a 
and 11b and parts other than 11c cannot reflect light easily is applied among front covers 1 1. As shown in 
irawing 2 , the 1st window part 11a, light transmission lens 2, and light transmission component 1 are used as 
:his alignment, and also let the 3rd window part 11c, light-receiving lens 4, and photo detector 3 be this 
alignment. Moreover, it is [0015] by which this 2nd window part 11b is made smaller than said 1st window part 
11a while said 2nd window part 11b is used as the light sending-out component 8 and this alignment. As shown 
n drawing 2 , it is attached in the supporter material 22 of a lengthwise direction, and the lateral supporter 
naterial 23, and adjusting screws 18b and 18a are formed in each supporter material 22 and 23, and distance 
neasuring equipment 19 can move distance measuring equipment 19 to the upper and lower sides and a 
ongitudinal direction by adjusting these adjusting screws 18b and 18a. 

0016] Next, the busy condition of the above-mentioned distance measuring equipment is explained. When 
neasuring the distance to an object first, as usual, make the light transmission component 1 drive in the drive 
circuit 5, and the light for ranging, such as near-infrared light, is sent out. Ready light of this light is carried out 
vith the light transmission lens 2, first window part 1 1a is passed, it hits against an object 17, and the reflected 
ight from this object 17 is condensed with the light-receiving lens 4, this condensed light is received by the 
)hoto detector 3, this is amplified in an amplifying circuit 6, and a light-receiving signal is sent to the distance 
neasuring circuit 7. In the distance measuring circuit 7, the distance to an object is measured using said formula 
1) from the difference of the time of day which carried out light transmission, and the time of day which 
eceived light. 

.0017] Next, optical-axis accommodation of distance measuring equipment is explained. Although it is required 
hat the light from the light transmission means for ranging should be suitable in the predetermined direction, 
Jistance measuring equipment 19 adjusts the optical axis of the light transmission means for ranging beforehand 
before use of distance measuring equipment 19 so that an object may be suited. The light 16 is sent out from 
he light sending-out component 8, and this light 16 is put in this example to a wall or a screen, and it adjusts so 
hat the light may be suitable in the predetermined direction. In this case, since the light 16 is visible with the 
laked eye, even if it does not use a special facility, while an accommodation person looks at light with the naked 
jye, it can adjust Moreover, the lights 16 are the light from said light transmission component 1, and 
abbreviation parallel, and since it is sent out from the second window part 11b small moreover, a light beam can 
;arry out correctly [ a rat tail and optical-axis accommodation ] and finely. 

.0018] And the bottom will be turned to, if adjusting-screw 18b is turned to the right and equipment 19 will turn 
o the left toward the upper part of drawing 1 or drawing 2 that what is necessary is just to move the distance- 
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neasuring-equipment 19 whole to optical-axis accommodation along with the supporter material 22 or 23 using 
he above mentioned adjusting screws 18a and 18b of the supporter material 22 and 23. It is adjusted so that a 
ght beam 15 may serve as the direction of 15a or 15b (field) by this. If adjusting-screw 18a is turned similarly, 
ccommodation of a longitudinal direction can be performed. 

D019] Next dirt detection of a front cover 11 is explained. In order that dirt detection may be performed using 
aid light sending-out means, for example, the light may be sent out from the light sending-out component 8 at 
ny time while using distance measuring equipment 19, and this light may also pass said first window part 11a, If 
nis first window part 11a becomes dirty with rain, mud, or dust with time, the outside surface of first window 
art 11a will be somber, the scattered light 12 will increase, this scattered light 12 is received by the photo 
etector 10 for dirt detection, and this is amplified in an amplifying circuit 13. If the degree of the scattered light 
2 becomes more than predetermined, an alarm signal 14 will be sent to a warning means, and the dirt of a front 
over 1 1 will be told to a user by this. Thus, a light sending-out means can be used for both optical-axis 
ccommodation and dirt detection. 

D020] Moreover, in dirt detection actuation, it can judge that abnormalities occurred for the light sending-out 
leans by detecting that the light-receiving degree in the photo detector 10 for dirt detection becomes close to 
ero. In addition, in this example, distance measuring equipment is attached near the anterior part bumper of an 
utomobile etc., and said optical-axis accommodation is beforehand adjusted by the manufacturer and vender 
ide. Moreover, in said example, the second window part which the light for optical-axis accommodation passes 
d a front cover may be abandoned, and first window part 11a may be used for optical-axis accommodation. 
3021] 

Effect of the Invention] Since the light sending-out means is allotted near the light transmission means for 
anging according to this invention as stated above, ** can also perform optical-axis accommodation of the light 
-ansmission means for ranging without a special facility and equipment by using the light from this light sending- 
ut means. Moreover, if it is made for the optical axis to become the optical axis of the light transmission means 
Dr ranging, and parallel, optical-axis accommodation can perform a light sending-out means to accuracy more. 
;y making it smaller than the field where the light for ranging passes through the field through which the light in 
front cover passes, the light beam of the light can be made small and optical-axis accommodation can carry 
ut to a precision more by this. 

D022] By making distance measuring equipment movable along with supporter material, it can perform easily 
loving distance measuring equipment to the location used as the optical axis of the request direction. The 
onfiguration which, on the other hand, detects the scattered light from the front cover produced by the light of 
light sending-out means with the light-receiving means for dirt detection, then a light sending-out means can 
e used not only for the object for optical-axis accommodation but for dirt detection, and it is efficient. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 




Drawing 2] 




Drawing 3] 
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tS5t^vX4 i:S3t3(l^-3 fcl5l.C.>i: $nn^o Sfc 
ftJlE^2cQSgg|5 1 1 b l±^Iffi^tiH tiS^IT- 8 ir I^I'Oir £*i 
5<t*{^, rw^2w^g)5i i b liflfifE^ i rosggp l l 
a J; «3/J>$ < $*T,T^5 
[0015] SgBiaiJ^B 1 9 »±0 2 {C^i-J; 
*I*JW^SP^2 2 tHS*nS]^«fS15W2 3CSi#ltb 
ixTjo <9 , ^■iX^ixco^i^gU^' 2 2,2 3 {CliSJgfi^ i> 
18 b, l8a*SRfte>ix, ittbWfflS^^l 8 b» 1 

[0 0 16] »:^±ELfcE«ai7£ifiB©ttfflttfliS:lJi 

iPHSS. lEt&lHlK 5 T-iS3t^ 1 SrlEi!)$-frTj£#^3fc 

3tLT^— <7>&asi 1 a $rai@$-ar*f^l 7(w^T. 
^co^*fel 7^bco^ttptSrgJtu^X4T-*?feU. 
rwm3t$4xfc^tSrS3t3S^3 T-g^fcLf mSriftglH] 
Sg6TiitML, S3tf8*SrffiBtai«[l]K7-.S* 0 S§g§ 

BfJSEsS; (l) Srfflv^T»^tT<7?SEBt^S!l^Sn5 s 
[0 0 17] 9c(cEHIjM£3$B033fcMnfl!lroir«TKn 



( 4 ) 

5 

frb^J&ltl 6£i£fctiU w(D^ra3t 1 6£|g^*^ y 

[0 0 18] -tb-CJtttW«lCtt«r8EUfc3L«Fffltt-2 
2, 2 3^9101^^18 3, 1 8 bSrfflV^TSEBISO^iS 
Si 9^*Sr3t«pSB«-2 2^fc(i2 3 K»oT»tb$i±" 
*Uf«fc<* .«*-HT«l«*^l 8 bSr*^Eli-i:|gfil 9 

< 0 :tliaot)tt-Al 5^15a^l5b^ 

mm) ttezxoizmffiztiZo B«i:n»*yi8 
[0019] *^*irffi*^- i i <^n«*nfc:oi ^ria 

&g|5 1 1 a £ fciiig-f-Sfctf), r (Dfgffi 1 1 a # 

JSWPtoKBI. jE^=i y x^nt< ixtfJS— <D3feSB l l 
a < 1-^T?1Ra* 1 2 ^SJSiD U ^ ^»5L7t 

1 2f4«ii4»*pffl5&3fe»-¥-l 0T-§3fe^ix, rftjWIMB 

fcfttf 1 4^^miaoT^- 30 
— if— ^ftjffi^7/<— i i ^fttfSfcjfeSixSo ^ ^ J: 5 

[0020] fihUjai^fi^t, f5ixtfcfciffl 

[0 0 2 1] 



»BB¥6 - 2 8 1 7 2 6 
6 

WE^ai3fc#a^3ttt t ¥*tK 3 <fc 5 K-rn « 
[0 0 2 2] ffi«JB«3S«*3£«fSBS-^»oT»»^rtE 

[eii] ^<Dftw<D-mmmizmz>mMffl&mm&wm 
im3] ft&<Dmmffli£mm£{Mffimtfiiz^^yt2y 
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